Clastogenic effects of cis-diamminedichloroplatinum. I. Induction of chromosomal aberrations in somatic and germinal cells of mice.
The clastogenicity of cisplatin, cis-diamminedichloroplatinum(II), an extensively used antitumor drug, has been studied employing (101/E1 X C3H/E1)F1 mice, aged 12-14 weeks. Chromosomal aberrations were assessed in mitotic divisions of bone marrow cells and differentiating spermatogonia. The drug was tested at 3 doses, 0.5, 1.0 and 2.5 mg/kg and 1.0, 2.5 and 5.0 mg/kg, respectively, for bone marrow and spermatogonia. Cisplatin had a clastogenic effect which was dose-dependent in both cell types. The frequencies of aberrant cells increased non-linearly in bone marrow and the dose-response relationship could be best described by a linear-quadratic equation. At the highest dose the affected cells carried multiple aberrations. An average of 2.7 aberrations per aberrant cell was observed 12 h after treatment of the mice with 2.5 mg/kg of cisplatin. In differentiating spermatogonia the dose response for aberrant cells could be described by a linear equation. The damage to the individual affected cell was less dramatic than in bone marrow, averaging 1.4 aberrations per damaged cell at the highest dose tested. Gaps were excluded from these considerations but they generally also showed a dose-related increase. A quantitative comparison of the clastogenic response to cisplatin was based on the dose-response relationships using 2 criteria, the doubling dose and the dose of unit increase (DUI). For both comparisons the general conclusion was that bone marrow cells were twice as sensitive as differentiating spermatogonia to the clastogenic action of cisplatin.